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Background 
Housepit 54 is a long-lived pithouse that forms part of the 
ancient Bridge River village. This archaeological site is located 
near the junction of the Bridge and Fraser Rivers in the Mid-
Fraser region of southern British Columbia, Canada. 
The St’át’imc traded cultivated plants with indigenous 
communities from across the region and later with European 
settlers, included such species as Indian hemp, silverberry bark, 
Saskatoon berries, choke cherries, soapberries, and yellow 
avalanche lily bulbs (Lyons et al. 2017).  
Some “mystery” seeds (most likely Sambucus spp. based on 
archaeobotanical analysis) have not yet been identified by 
ethnobotanists and are abundant in the archaeobotanical 
assemblages from the floors of Housepit 54 (Lyons et al 2017), 
as well as many other village sites in the Mid-Fraser region. 
I will attempt to determine the identify the species of these 
mystery seeds in order to help infer pre-contact patterns of 
trade, subsistence, and resource management among the 
St’át’imc and neighboring indigenous communities. 
 
Materials and Methods 
 
In order to extract the chloroplast DNA from the charred seeds, 
the (Dabney et al. 2013) protocol was followed as outlined: 
 
1.85-120 mg of material into 1 mL of EDTA, ProtK mix and 
incubated overnight at 55ºC 
2.Centrifuge at a high speed (16,100x g) for 2 minutes 
3.Supernatant added to 15 mL tube with 13 mL of Binding Buffer 
4.Spun at 1,500x g until buffer passes through Qiagen MinElute 
filter in 50mL tube 
5.750 uL of PE buffer added to spin column and washed through 
1 min at 6k rpm 
6.Added 12.5 uL of untra-purified water and incubated for 2-5 
minutes 
 
Extraction was followed by PCR amplification for chloroplast 
(cpDNA) and checked on 2% agarose gel. We will finally 
sequence the results and compare them to the control samples 
to see which species the seeds came from. 
 
Results 
 
The cpDNA primers used were unsuccessful in amplifying the three 
ancient samples shown in the graph below though they were successful 
in amplifying modern seeds from a similar species.  
 
The primers used in this study were universal and had previously 
proven successful in prior ancient DNA studies concerning staples of 
early and modern diets (wheat, corn, etc.) (Taberlet et al. 1991 and 
Moore).  
 
Degradation of DNA is common among ancient samples and effective 
extraction of DNA can be difficult, if not impossible, depending on the 
context (Fulton 2012). 
 
However, based on the Qubit results as demonstrated in the bottom left-
hand corner, DNA can be accounted for in all of the unknown, ancient 
samples.  
 
Likely reasons for lack of cpDNA amplification: The cpDNA of studied 
samples is too dissimilar to the Sambucus genus than that of wheat, 
corn, etc. at the given loci limiting substantial amplification.   
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Future Directions 
Based off of results from the Qubit analysis, I will design primers 
that will be similar to that of the widely-studied Sambucus 
williamsii, but will target a region of chloroplast DNA in which the 
Sambucus cerulea and the Sambucus racemosa. 
This type of design is necessary as there is currently not a 
published chloroplast genome of either species. 
The fragment of cpDNA targeted must also be short in order to 
create an intact template to increase the chance that amplification 
and subsequent sequencing will be successful. 
Implications 
 
If the species is identified as red elderberry (Sambucus 
racemosa), a pattern of trade with coastal tribal nations could be 
inferred as this species is native to the coast (Turner 2014). 
 
If the species is identified as blue elderberry (Sambucus cerulea), 
a pattern of either trade among interior indigenous peoples or 
transplantation and subsequent cultivation could be considered 
(Turner 2014). 
 
From a biological and ecological perspective, once this project is 
completed, this will be the first successful sequencing of both 
species of elderberry chloroplast genomes. 
http://www.tribalpolicefiles.com/season1/2017/02/05/xwisten-experience-tours/ 
 
Another figure or  
Photo of amplified  
contemporary seeds on 
the gel? 
 
http://hs.umt.edu/bridgeriver/ 
 
http://nativeplantspnw.com/red-elderberry-sambucus-racemosa/ 
https://www.bentonswcd.org/product/elderberry-blue/ 
Ancient 
samples 
Modern 
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https://www.researchgate.net/publication/227103708_
Updated_Gene_Map_of_Tobacco_Chloroplast_DNA/fi
gures?lo=1 
